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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
equalizing gain, wherein fluctuations in equalizing 
error accompanying changes in system situation is 
suppressed, for a method for evening gain and a device 
and system used for practicing the method. 

SOLUTION: An optical amplifier is constituted of a gain 
which changes linearly relative to wavelength is 
provided, a fixed gain equalizing device 34 equalizes 
gain so that a gain change substantially linearly 
relative to the wavelength is obtained, after that, a 
variable gain equalizing device 40 equalizes gain so 
that a gain which substantially does not change relative 
to wavelength is obtained. 
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[|ft*£8] 7 leBttOi''* oT« 

±E* 1 ©W#«{b»H*J»Xtt«*0«««Mt**-« 

±E*2©«#MHfc*M:» *J»Xtt*ite©*»»ttj6«*r 
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[59*19]- IS^ZfwEffiro^^^T-fcoT, 
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[flt*£n] M«7|:IEiro^fAffcot, 
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-LESS 2 ofiJ^4f {b»tt, s^fjrAK-^r-f^ 

t -f ^<-C± U. 5#J#a>fefi#ttas3E{t $ -fr fen -5 -r 

[»*Jg 1 5 ] ffi&m 7 lllEfiO^^fA-Cfoo-C, 
±td.m 2 ©*J»*fl:»tt, fWXtt*5te©«*«M4*s*r 

30 ±E*^ h/^-^tt, EtMcR/j:5#«jc-&4ix5 
JR l RtffS 2 tr-J, SrttW-r 5 tL>b<D%7 4 a,9 
±E»URl«B2©*KW>©/<!7-«rt*ltii-afc 
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L U) = (g U) + f (A) ) /2+al + b 
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[0003] vtxtohtix^^zfttgmm^ mmznz 

Ztf^t'^f (SbiS) Sr*;tTV*«. «*. 

I4\ zcA, A K— ^r-f (EDFA) |±, 
*Ji#g«Eflsi: LTroa/UfS'.fc. K-77r>f (ED 
F) ^•J6^s!)P>ixfciSftSr*-t--5^>-7'3lf:S:EDF 
\£m%;-rz>1t!t><Dy$>-7y£mb$:timZ-Tb^Z e 0. 9 8 
jtml^VMil. 4 8 *x m#<JDi£ft5:W-t-3 
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t3 3teitSS 6 W^fflw*3 (t SflJ^ftas* $ frT ^ 5 , 
[0 0 12] «-3tJQ*S^8 i: LTEDFA^fflV>6ti5 

(offir&mm (3LU^>b) t L.xm^^tinz 1 oojt 
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«t51 t{4^BjffiT-*>5o 3fe7>f /U^ t L"C{4, mm 

[00 13].*, Mii-t-5t£5feS^i LT V %)MH«<9 
^tSSr«^5r t^«^5*vT^5„ rttf^tt), 

40 -^xp>nfcwDMff %-yt(Dffimc&\<'>x%m<DXi&%f& 

[ooi4] *j#^{t:fecof=i-iin6<)^Piiffli^ov^i4, T 
fEWrfcift CD Sr, **3fc7-f A^^©»*#i3* 

Koi^TttzfcSfi C2] , C3] SDf [4] z&mztiiz 
v\ , 

[1] N. S. Bergano et al. , "Wavelength divisio 
n multiplexing in long-haul transmission system 
s" , JOURNAL OF LIGHTWAVE TECHNOLOGY, VOL. 14, NO. 6, 

JUNE 1996, ppl229-1308 
50 (2] K. Oda et al. , "128channel, 480km FSK-DD 
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transmission experiment using 0. 98/im pumped erbi 
umdoped fibre amplifiers and a tunable gainequalis 
er " , ELECTRONICS LETTERS, 9th June 1994, Vol.30, 
No. 12, pp982-983 

[3] T. Naito et al. , "85-Gb/s WDM transmission 
experiment over 7931km using gain equalization to 
compensate for asymmetry in EDFA gain characteris 
tics " , First Optoelectronics and Communications 
Conference (OECC' 96) Technical Digest, July 1996, P 
Dl-2 

[4] T. Oguma et al. , "Optical gain equalizer 
for optical fiber amplifier" , 1996^3l : f-'ln#ljilHf! 
^mit y-tM^x-f B-1093(pp578) 
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[00 2 1] 

[KJHSrfi?*i-5fcfero^] *&m<om lOflflffiteJ: 
3t, *iJ»^fkrofcftro^&«sg^t$ix5o *i\ SES 

3fcei£SSrfS«tfc£;ft,5 (^tj// (a) ) „ &<^T\ jfc 

KftfegSSriMWIflsSftS (^ryy (b) ) „ L 
t, ^Sir*f LTUKW^^k L-ftV>Wff #»ib*L3 i 
5tC5te^^ s *J#^k^tu5 (^fyy (c) ) . 
10 [0022] z<Dljm\c£Zb. jBtfttr^L-CSIKWJr 

(b) ©m^, Rftfc#LT0MW?Jfc*fl:LJfcV»2pJ 
m>'&<btiZ> X ? lc$m&iki-Z> i.yiz LT^3 WT\ 

[0 0 2 3] M*L<I± > *.*ry7 (b) li, *lJ#Xte 
T-yy^tSc M*L<(±. Xf yT* (c) Ji N fiJ^X 

[0 0 2 4] ft. iOmSll-fc^-C, rfQfl. 

fiS$HSr*U^ (X(±S*) roatf&S* (MttfdBl 

[ 0 0 2 5 ] (D® 2 (DfflijtBlc «fc 5 i: , 3t 7 r ■< '< 

30 xsot. mi ffmn^t&t. m2<Dmn^it^tt: 

*J#55S# e> ix 3 i 5 3t 7 r -f '< * ^ > SrfHW^fb-f- 
[0 0 2 6] ^IBnofll3 0MBBK^S&. 

[00 2 7] 2fc^ WctjSS 4 oflStc fi|#wiSft 

ftjB3»««ftsn5. w**]#«st<b»i±» #**7r-^! 

50 %.Z>1t)bCD'pt£< t t 20c73Jt^^ y^iTv ^/i< i: t> 
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2 -o(D%mmrt bttsi, 5«*w^s#t4Sr*r 

■t Z 'P tt < £ 2 oro 3t 7 4 a, * t £«i X T ^ 5 „ 
[0 0 2 8] #3gfJlW?&5OT{l«lc±;5£, *mm\tV> 

tiZft<D&g:tfMm£tiZ>o 01;Lf4\ 3t*i*g3llcWDM 

[0 0 2 9] 

-M4, 3tiim 3£® 2 2 t , ftg<f£!E2 4 <!:, §£g2 2 

st? 2 4 miaftit $ ^5 jt^ 7 w 2 6 1 smix 

[0 0 3 0] Jt7r^^^2 614, YWiWL 
Zix1zm®;to\Zffl2 8£r^tr„ 3fci£m=gB2 2J4, 
5S£«<7)3t{f^SrW^-r5««:rojti||{fttl2 (#l, 
-, #N) fc. ::ix6(©*«^*:ttft$MH£«LTiSft 

[0 0 3 1] ftgffigiB 2 4 14, *7 7 ^/^^V2 6 

a» e> raw d um^K & o t a* l rfla * -r 

^./K03tff^-S:^S7 l t«)(03t7*-^/l'^7 , 'U^-^ 12 4:, 

1. -, #N) ■k&fiSx.-O^,, 

[0 0 3 2] 06 I4«-EP^W^ 1 mt&ftm&^-tT'n y 

><3 0Oi£*K12:tt6;ft.5®&Wft'«i3§3 2 3fc7 
T^^3 0<7>^if ^^ttbix5@SflJ#^bgl3 4 i, 

tfty r << * 3 o v&'picmv i±>it?>*imm<$<t=>-~ •? 
[oo33] &x*mm 32\±-<^9-f >M<o%mmm 

3 8 Sr-^A/t?l/>5. 5tliti^3 8 t LTJiCT^tf^-f 

yr^^mm^ (edfa) srSfflprnrcfeSo 

[00 3 4] W^ffj»3Kfc=-- f h 3 6 {4, fl]#X»4« 

^•5. TOSPWWWfcSa-sy h 3 614, StL< II, 
»PJ»»ft»4 owa^i&^tr-f-sfcfefr, ER92 8 

[0035] rrx-ii, miz%m*$%jm$4.\±m ] o-&o 

2 0^^*18^3 2 0r«1<0)t7r'r^3 OK loBWfc * 
L (X) = (g U) +i (X) ) 

HJ£*J#«Has 3 4 o«5feo«ft«ftt**r. <z>«fc o KKW- 
S*t«fc» g (A) &t>*f (A) te^s-tii-ejiw** 
Ag U) =g U) -L (A.) 



*nr^5„ @^fij^ft;ss3 4 t lti4, ^mfc^-smi 

[0 0 3 6] *«iwfc5ilffil:J:5i:, m^Xm^it 
mz 4J4, a£SK*fL-CHH&<)K^i;|E{t:-r5*iJ»3is 
*#p>*l$ J; 5 KEI81 2 8 SrfiJ»^jfc U pj^fij^fta. 

*t "b^s j: 5 fcran 2 8 zmnmit-rzo 

10 [0 0 3 7] ^WOffiLfiOflWK <fc 5 £ , @5£ffjffl^t 
S 3 4 14, ISK 2 8 5#Jffl-©Kfi«H4&8»frtoK 
M« L, ^*J#^<b=-= y h 3 6 14, 2 8 XI43t 
77-f^>2 6 (EI5#RS) (73#tli[^oT^DS 

^{kli^oStbSrttfS-t-So (Si, Ef8!2 8 Wjpj#i4, * 
77^ '<0»jfc£^£)T%;tT ti^, 
[0 0 3 8] 0iJxl4, &S(4^*]£:J6e 3 iXfcffi : 4ElCJ:-3 

*-g-(CJ4, ^ft^fe^tVfc^^ffitll&l 5 4 0 nmT^M 
1 5 6 5 nmO«EffilC,totSiSji#5 0 

20 [00 3 91 06 o»liSJi5^gK*3v^-c, m^mn^it^ 
3 4 «t ^w^{t<o'm^mm-rz>^itmmt ^§&m 

^{\L=>--*y Y 3 6<D^iJ#roftft#tti:W-ScSr#B(--r 
57t«)K{4, 0^fiJ#f?{kS3 4^m^iSfi4#ttSr® 

[0040] H 7 14, E^ 2 8 OT^JWroiSift^ltro^ft 
Srtft^-rStfcOH-CfcS. EPnl 2 8 OfiJ#(OjKS#t!fe 
14, ft7W<*'*>2 6C»^Sg (0iJ^.I4"7t7r-l'^<3 
Owm^Oliig) d*tLT, g (A) [db] i: f 
30 (x) [db] toWT-^k^-SiiSzE-t-^o ■ 
g (X) 14, fittfifflaftft*s**£&gfittjHH0ft 
»*«*/hi:4**«WftfcSSfbT*D, f (A) 14, M 

[004 1] g (.X) t f (A) <Z>MI4, H8(r^$tt 
*>, 

g (A) — f (A.) c X ....*.(!) 

40 ^DSl^MlifKLTfcS. (l) Sicoi 5fcftM± 
14 7 1 A t«F*T>5c t> roT-14/i < , i§#<E> EDFA?rl 

[004 2] B£«lfiMfffcJ» 3 4 L 

( X ) Cdb]f4, (2) i££iSa-r.5 «fc 5 KIStH- 
5„ 

/2 + al + b (2) 

KfcK£Ag (A) St>*A f (A) {4^ro«t5«C^5o 
[0 0 4 3] 
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= (g U) - f u 

= (c/2-a) X — 
A f (^) = f U) -L (A) 
= (f (A) -g U 
= (-c/2- a) A. 
(30 SXtf (4) Si?, «{b»»i«*»C»LTSI 

5:i a*fc*»s. ft ft a fi, ^h36 

[004 4] a 9 1 0 tt«fcKH0ftft4W££>0! 

Sr^-T^^^T-*>6 0 B9.T'tta=OdB/nmtfc 

[0 0 4 5] £/c N g| 1 OX'tea =0. 2d B/nmT' 

ft«4 o«:pr«*U»*fb^=y h 3 6oMSfi: IT 
ir N Sa=-S e i^^j; ?ftfiW£rff 9 :^:J:o 
[ 0 0 4 6 ] B 1 1 <0 (A) l±praE*l]#*ft»4 0 <Dm 

mMBM&^'fy'vvfmx-foZo zzx&. ^imm 

*MMfc»4 Ott, 3tt@*ES§4 2 <!:> 9tmtS»4 2 <OftA 
^Tffi*T y^*— *4 4jC±5*»i, S«J«ffi^4 6tr 
^ ' [0 0 4 7] *HJ«»4 2^*JV^Ttt\ ^£<0 

-3^T *T2£}fcT yT*—9 4 4 co^gSr^i-^ - t \z 
iot, %i(Hi«4 2(DffJ#^iSS^ttS:SiJffli-r'5^ ( !: 

[0 0 4 8] ^lS*r^^^-^4 4iLTi^ }£S«r 

tsrtma. mi ico (a) K*sn«**»tB 

ytmm&4 2<D&%m& (nfj asttan c#fb) 

<b£nix&v\ ;LH£***fc«>fcf±* Hi ico (b) ^ 

^£2x5 X 0 7 7T^-^ 4 4(7)AM>JCt 9 lo 
4 4 0«ife^*t«S*t50-e. 5tif*Sg4 2<OA^W< 



(7) 

) ) /2-a A-b 
b 
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(3) 



(4) 



) ) /2-a A-b 
-b .... 

[0 0 4 9] Ull 2tt^§E#Jft3&ft:»4 0(Dm2m&B 

4 0(1, x/^^i^K-^r^^ (EDF) 48i, 
EDF4 8C#^*t«jet5t».OWDM*^7 5 

10 OMl/^ W>-K (LD) 5 2 <k«r&A^>5. 
EDF<OKl»^tti««"r-<#«*3t**l&*Jx. ^> 
^*ttWDM*^7 5 0Sr^LTEDF4 8l^^2 

5EDF4 8|cflr»*36S«»**t5i. «-B-*f4i«MBS 

yu-? 5 4Src<©i«triioTa**ix5. 

[0 0 5 0] EDF 4 8-C*D5*J»(^ttfi«Ftttt, fcj 
SMBT-S 6i:»»SnSili!lSHt*l:ffioT; if^-T 
a— K 5 2 OKIMKflMt Mfi £ 5 i: tw <fc I? gg{b $ it 
20 bti&o 

[00 5 1 ] EDF48t LtBBIfJlA 1 SrSBai Lfc 
EDFtrfflV^5ltl:«tot, SER&l 5 4 0 nmMl 

5 6 5 nmO«HICj;oT3£«a:ix6«r*T», jft*0*J 

[0 0 5 2] (31 3Sr#BBi-5i:, Hi 2 d^tLS «I 

5 0 Sell 5 4 8, 1 5 5 1, 1 5 54Wl 5 5 7 n 
m0 4^"ir*/UOWDMfS^r3tt|S]lSA*^!7— (-3 
5dBm/ch) "C\ ^^^^tlTV^EDF 4 8 

««l«±Hi*^!7- (dBm) TfcO, WMttttS (n 

m) "Cfc^o 

[0 0 5 3] At^$tL5^^^ h/WiatfZ^fttfV*!? 
— *5Jt«W**v^i:t«citJCLr*3 9, St(B&l. 5 475 
il. 5 6 /imO*«{C*3t^TA03pJ»«j»i^DTV^ 

9, W» (G) OSES (X) J: 
fc5 (dG/d A<0) 0 

[0 0 5 4] CX+^ZtlZ*^? VMtt>-7%:<Ds<y 
40 -*SttsttW/hSv>t#fc»J6LT*30, «Wi. 5 471 
^1. 5 6 /imCO^ : ttE^C*3V^TiEc0^iJ#ffl^^^^•cv^ 

«M»T?*)9. *J#cOjStt8!c^fiIET*fc5 (dG/dn 

0) o 

[0 0 5 5] B-C^^ixS^-^^ h/UMu ttRfr 1. 5 4 
5 6 iimO#«^*5V^*J»«»Sr^tS-e:ft 

(dG/d 1 = 0) o 
50 [0 0 5 6] {»Itl<D*<<? h/Ufc. ASE (*i«*ixfc 
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5 D ft, ASEO^^ h/Hil±/WfflC»t5EDF 
[0 0 5 7] BraE«»«fls«4 0 4:LT, 

[0 0 5 8] 014 f*W^5£:7 0>»*o»KiRM4 

&±«M4*<#&ixTV*«. t£oT, «ff6 22k06 4T 
fti- 5 o pRC* 7 ^ fr* Srffl ^ 2 r. t \£ X o 

[0 0 5 9] H! 1 5C0 (A) Xt5 (B) Sr#Bai"5i:. 

7 7?f-IHte?FR«, »lWfi* : fPli:»2Wfi 

•rsaiaiWip 2 A^ttti^o sijrSBPit a® 

(C li&tfC 2«i*)5iM4-t<ofRrix^— 
LT^S. i*K:7x9^--EIIE^FRtt. SiB-f-SiH* 

b p x t> # bis 777 ^— lae^ f r oiayijiTOff 1 3t^« 

(«;LtfC 1«) JfcWcaiB(ttP 1 AXt^P 2 AOffij* 

fry r y T—wimft&mk^'&Li xmi§m(om<D^7 

[00 6 0]il5(?) (A) fc**n*«S3*llli»ttT 

^ P 2 Sr r (D(Hiciii§i-§ 0 

[0 0 6 1] (B) lC*Sft5*4*J6»«T? 

tt, A*3tttu *KOPfC»o-CJBlOfi*-?-P 1, "I 
^777f-@CfFR, *B««BPatfJB2 0ffl* 
-?P 2Srr<OBB^iiia-f5. 

[0 0 6 2] HI 6f4H l'SO (A) Rtf (B) \Z.^ 

(X, Y, Z) t*5V^' 2ttf4*BOPteWC*>5 

£: U Yttiigli cdM*^p i ^aiiWP l Ai^frT* 

[0 0 6 3] 0 : ffira^fffiB P^C lii:^ 1 <D«#^ 
PloaiEWPlA (YWj) ttfte-tfto Y« 
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*»&C 1 WiCfR]^^o"CIi]e-t--5i:^(-*r(H]i9 4:Jj£5<iSr 

[00 6 4] 0 : ffiBJftS BP CO c 1 «l4:» 2 (Ofi*^ 
P 2 oai§ tt P 2 A i sJStt-r*. SiBltk P 2 A 

[0 0 6 5] 5 : »1©«*^P l©a»«lP 1 A (Y 
M) iJB20«*^P2^ai8»P2Ai3ft«*-*-*. «F 
YWli»6aifl«lP 2Afc|pi*>oTiate-t-5i:#^ 
10 tHO tfcSfcSrJEi:-*-*. 

[0 0 6 6] tto-C, * = e + 5<kfcS 0 *fc, :7 r 9 

X(**»bYlft(cip]d»oTia*5-t-«i:*^iElHl 

[0 0 6 7] W % Hl6i:.fcvt, W*PS-C«$tt5 

<t #-fc*3tt«»JnifHRB Poa/7^*5ftS«*«ffio«[ 

[0 0 6 8] ^*W#*lb8S4 0<z>aiB*3ftflC^ttftft 

20 #ttSr«rfe-l3:afc*^l±, r sin(2<fr) sin(20)^5^ 

mi5(D (A) ^^$tt5^3^ffli^OJ: 5(^7 

»*lCf±, **n7r/2 (nttttft) £^5 0 *fc. Bl 

1 5 CD (B) \C7T,£fr%%>4tmMWm<OXL 0\Z y -7T7 

llfi, 0^n7c/2 (nltlWitS. 
[0 0 6 9] Jfe^JMfclwifttf, *^>«*ttttat5** 

30 ^g-^X^ h/U (Jones Vect or ) 

2 X 2 WK't^tl^v^a-yXv h y (Jon 
e s Ma t r i x) til <fc 9 *S* Jx5, *fc* 

0coai§45 (S^aii*) «rW-»Bi«B-e*>«. 
[0 0 7 0] H 1 7fi % (A) fc*StL5JR3 

**»ttfcfcMt«aa*^*«W4S:»*Lfc»*S:* 
LTV^o r.wT*i4, <^ = jc/4 f 5=0i:L s 777 
40 7*-BHEfto«ra£<t*-&TV^6. ^ttfia®^ (d 

B) . ««H:FSRT«IMbSixfc«»tteSr*LTV^ 

*t*fi^0. 2 5X(J!-0. 2 5T*fc5jSS:WtL 

Tx 7 r ?f -b«* o tttotaa*©« («•) o 

[0 0 7 1] <^ = tc/4 t i^itm^dat, - 6 < a < 7i 
4<kLfc^tCt4 x -5 >a>-7r/2-6<DS£ffl (« 
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[0 0 7 2] roHWK.tO, 5=0. EP^ii 

WP 1 Afi.t>*P 2 A§r£VMc¥fii--t-5£:. 

7 T 7 a Off -^ttlft Mi 

^(f«t^:i:^^o UtoT, 5 =0 wirtcj: 
0, 0<a<«/2Xtt0>a>-w/2£*5* 37 7* 
7f- mfl£ft a Sr— 5 "1^:7 T 9 9*' — mi 

f F ROflltf t(li*KtS r i: t?* 5. Z<DZkl^ 
mi 5(0 (B) K**ix5«3lllife3151B^*Jt^Tt>ra« 

[0 0 7 31 ^*ti«:i»l^ > r r9^-leI^aSrrS]^ 

tf. 6 = * £R3£i-«r.£fccfc 19, a = 0<DkZ\z.mi& 

45o = 0iftofci*l:, aifiWftfi^J: 

#{r(±-7r/4<a<7c<4«t&6fc£u 7/7 9^ — Ih] 

te^i a <D&*tm± * / 4 «fc (9 /h $ < ft 9 , «ft 

£ Jfcffl L fc^I* 7 r 9 9*-EHE^#a«/B V * 6 *LT V * 5 *• 

(B) Jc:*Stt«IB4^tt^Ji^^"CtlRl«o»JBi^s 
^•94*?, ^(nm^\c{±^ 8 = 0 t+*ttfJ:^ 0 HI 17 

[0074] a 1 7^^$^5if#tt^ ; fr-r^prig#)j#^ 

ft«F«S:ai-Pwi:irJ:oT, &fi^rt<D»^o^Hfi 

i^FSR (7y-7^ Yfrwi?) <ni/2±*)h 
[0075] H 1 8l±. 01 7^***1,5^9:7^*3^ 

S RO 1 / 5 trftffiMfK i LTI^«T*8 B St 
L4v^i:iSte*>5. 0180^9 
[0 0 7 6] H i 9 (i*3BM{-jBffl^Iffi**:^^<^ h/^ 
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h/i-=e~ ^66 tt«T3Ejflj|MFfl;:x:=. ?/h3 6 <z>4ffj&sx 
[0 0 7 7] ytTs^Z h/we = * 6 6Mu ^t^r-r^* 

0£, *iaV»2 0*lf— i^<0^17 — fc^tt-^ixtftttJ 
1rZ>tzih<D7* hr^r^^ (PD) 7 25lI57 4 

10 [0 0 7 8] 7* hr^T? * 7 A<Dtiitjit^ 

ttttsuaK (xttMffiBiis) 7 eicuw&sixs. «i<o. 

-M±, HI 2 0»cff#7 8X*7F£tlZ>£ 5 ft, g& 

[0 0 7 9] Sfot, 7* h*r4 *T29 7 2WB*flt 

9w 9^ 7 4©ffi*fif|:|i«f«8 Of:i*5t+53fe'<!7 
-P s/^&»*£*L5 0 
20 [00 8 0] «$K[Bllg 7 6 ^a^if ^•(C ( P 1 

-Ps) 7^0££*l£ J: ?{:f5:i:t:J;oT, r<Z5ffl 
*«^*ffl^TW3E#I»«ffc»4 K'<5>*ffl 

[00 8 1] Bfl*>. ?£J«7 8lc*5W-33fc'*!7 — <tfif^c8 
0K:fctt5*/<!7 — £*Sa<9 v^J; 51c. i7S£flJ» 

[0 0 8 2] w ^ J: 9 ^t^r-r^<^^^>'2 6f^*3ft 

[0 0 8 3] ffl¥9- 1 5 9 5 2 6 ^{C da** ft 

v\, H2 1 f4#KIBo*2*i£®lfiS:*i"^D y^H-e 
fe5 0 0 6 oJB lUlfc^lB-ett* 77^f>< 3 oo^tpir 
l £«ttH*#J»*fc* 3 4 sWRlt fett-C v ^ o i: »lt 
it, wOSmsjBJB-ett, *«k<DHe*J#*fb»3 4 34« 

ffl^btltl^o #flJ#«fb«3 4tt%t>IKS3 2^tC 
40 g9!*tbn-CVV5 0 

[0084] 06^1 mmrmx+i^ mm$m^t$& 

3 4tt, EM 2 8K^4*t5*TO*HJ*»3 8 cd#J# 
Ott*«ftti:*oKBB2 8©*7r^^3 0©a*(35jS 

m2mmmmx^±, #H«*>J#»fc»3 4». 

«*S3 2{r^*tt5 l-&03fei#!©tff3 8C75*IJ^<DKSitf 
ttt*0**«*3 8^fi8KSJxseiStt (*77>f^ 

J:^<OT% *BS3pJ»«ft;»3 4 0RW-^»»Kfta 0 
50 [0 0 8 5] 122 tt*KM^IB 3 UttJgffiSrjpi-^p 



17 

3 A&SJ&m&it^-y h 3 6l:fSnt^5^-CiS 
«+5BHEfi]#*fls»=y h 3 6rttc*s^-c@56*iJ#^ 

[0 0 8 6] (Si. i&giO&CT, EI6WmillliS^li«!: 

^*TfcJ:i\ 0 5f£*$;h,5->.*7 ! -.ktM±, 3t7r 
y<^/<>- 2 6 (c-g-^tuS^TWEK 2 8 BT^fi)#^ 

4K*fcfiv^isnH2 8Ko^rrt. *rssRi*«|sfl;»= y 

h 3 6Sr*»L-CfcJ:v\ 3tS«iSB 2 4 Utfsv-C*? 
T'('<x<><^2 6-C««Lfc*J»©««WtSr*flfr5 

[0 0 8 7] 0 2 3li3tc5SOI1^ < t53til{*v'^7 i Aro® 

2 6 wnwffi^n® i <ns&m 8 2 tm 2 <Dx&m 8 3 1 

jKatt-CVS. Sg^8 2&tf8 3 {±-5^^0 51::^;* 
2x<5 J; 5 ftftilHf mm 2 2 S.t^3t^flSuS 2 4 £r^A,-C 

[0 0 8 8] Hi <D$&ffi 8 2 (i, l£SHf ^ ( S V{f ^§0 

7t» &T%&m®%Ht*-=-y b 3 6(±. S V{f-5§-£:g:tl£ 

= h3 6i:fcotll S v{f^-{rj; 13 eSbfflffliS.U ? j§ 
|^ffiiJ*»755pIllT-;fc3„ 
[0 0 8 9] £ ibK, rroHMi^flg-ett, MXfaG&Z 
timizi-Ztmblz^ Jg^8 2RO=8 3^{C(±t 9 low 
#7 r-f 2 6' a«»K*ax-Clr^S. S8Jw8 3fi 
3fc7 r ^<V<;*./<^2 6' <7}-ffiK4&i££;h,33fei£<fl£il 
2 2' Sr^fLT*^ mmB 2\$.%-7t4 '<*'<^>2 
6' <Offi4£fr&j^£;}xS3fcg<fjgjB2 4' SrWLT^ 
3t7 7-f/<^V2 6' tt, -5:tu-etv3t7r-1'^3 

0, %*?%mz 2&tf^£?ij#gKt3§4 otc^-rsjt 

7r-f^3 0' , 5fe«iS§3 2' &tfnTgcflJ#3HtS§4 
0' Sr^tr, 3t7r-f^<^^<^2 6' ©gbS#Jfc*iJffll- 

[0 0 9 0] £©*ltoEHBfcJ:5£» SVSfta8 6/}S 

>/^-7-f-5r.i:>4ST-t, ^^fi, S V§{U&8 6;6Sg 

[00 9 1] S Vff 4§-|±3tiiHf 3£fi 2 2 e>#gmi£e 
2 4 e.H4±lf f 1:11$ t J; ^ U JtiiffS? 
B2 2*»e,3ttS(tSE«2'4^ai6ix5WDMft^*0» 
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[0092] 02 4<73 (A) RXfi (B) tt^fljft^ft; 

3-=. y b 3 6 i 2 mmmm^-rya ytm 

T?*>3„ 024© (A) W*. 

^•JiWDM*-7*7 8 SlCi'Jttm^^ ttttiiSftTtftff 
■§-{rS<JV S VSfl 8 6 riS S vm-*§-£rl?£-r 5„ W 
^flJ#^k^4 0OT»KiH!l(CHeiJx.|iE l 9 
10 yt*s<? b/^—? 6 6^»tibixTv^5 0 

[0093lffioT, SVg{HS8 6^3S^T#P>Hfc 
s v<f ^(cgo-^-c, MtWlelK7 6(c±5^r^i#^fb 
g4oro7^-My^ mW<o*>/*yZft oz\hft 

ttlfigfis #Jx.tf, ^vr^ ' < -*'<^2 6 ko^-oos'* 

[0094] 024K) (B) Kfp £ iX5'HJfi?l5«eH, S 
20 fitri$<Z>J; Sir, fflfflllsIK 7 6 II, 7thf/T^^7 2 

RtK 7 4 (omtiin ^(nWv- o xi±— 5£K&£ i o icsjm 

8 6li, 7* h-7*^>?* 7 2&V7 4cr>ai73{f^-cOfp 

(cj;5^fij^{b:§§4 ow7-f- K'<y ^W»*«. s 

[0095] 024(75 (A) i^$ix5ll*£^fi§T-|±, 

30 7* hr< T-^^SrB'J^Wir-r-Swlc^tT, 02 4 
<75 (B) i:?Sn5HlJ]?l-eii, 9*7^- 
■4"t 9 & IkXFN DM ft 7 8 8 jJS^FgT'fcSo 
[00 9 6] 025 f±BlS*J#^<t;^= y b36 <om 3 

■mmmik^zfu y^mx-th*. z=.xit. svs« 

^8 6lrt5VNT#e>ttfcSV«^-tiS<S^T x ftiJfflllHlgg 

7 6>)Sii:«nr^J#^l;§&4 o <r>mnn\*.&£;<nm%:!& 

ttwmpitv^. »xig^j»^{ki§4 0OTa3tS^tt(7?a 

40 6 ejiS^SI-^SW-C, BrtEfWWMIsa^y ^ 3 

[0 0 9 7] 02 4 W (A) XI2 (B) l^^$ix5HS£ 

jgffit025ir^$^5 mmwm t ^m^t>^tx *m 

W^lSLTtSv^ ^olrZzklziL-oX. 

ii^li0 2 4© (A) Xtt (B) 

J:97^-K/<j»* MWfttf t\' S^n#^li0 2 5 fc^ 

$ mmj&m\z x <o 9\-n-t>> h © s vft i o t aum 

[0 0 9 8] 026 te^flJ»3?{fc=-= s/ h 3 6 (73^4 

50 mmtem*tfrf7ay?mx'ibz„ r^TIi, -5I^flJ» 
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2 Ot03fc&§£#] 5 fc*0 2 ocoft* ^yf9 

0 (#1XI^#2) ±IB2oo#&|::Rtf &;ix5:v* 

[0 0 9 9] AfrWI^tt. yf9 0 (#1) 1*1 

X2^ 7 ftfc^ 3t^yf 9 0 (#2) I12X 
ISfe^y^-CfcS. *^>fyf9 0 (#1) <DAt)tf 
— httA*«I^E«$n, *^>fyf9p (#1) CO 2 
0^*-h«^>fyf 9 0 (#2) (D2l<DAJl 

*-hi©mi:tnw*7-f^9 2 

2) d$RW6*t, *^yf9 0 (#2) <Offl;^-h 

[0 10 0] *LT, SV£««8 6K#^T#*&ftfc 
S V«-J§-nS<5^T, Sd»ElK 7 6 365*^^3/^9 0 
(#l&tf#2) SrMU -tttlciO, 2otf>3fcg&<D 

[0 10 1] #*^^yftLm 

2) o«ife<ojfi«4*i4(OffiWs*Six-Ci^5o 
*7>f/^9 2 (#l&t>*#2) 0 5*)©-*l± v JJf 

Sr#LT*i9. ftfcfrfi, «F»9 6-e*Six5J;5lc, ft 

[0 10 2] BI2 6fC7T$JxS3SJfe?Bffi^J:o-cfc, g 
36*J»«fb» 3 4 icj: 5£J|MMfc-C»« Lfc»fb»JS0> 

[0103] 02 8co (A) (B) i±*im*m%nk 

y h 3 6 <og? 5 &u<ie 6 ^m&mn^mu*^-? 

«fiJ*MMb»4 Oco«rt3ftSH«4ttTV>«. 

[0 10 4] 02 8tO (A) |± % B2 6 4>£4%ftH$tt 
2 0(0*BS*«N (Ntt2±5**^tft) 

XN*^>fyf9 0 (#1)' iNXlJfi^yf 90 
(#2) ' t©B»C3C7^yUi? 9 2 (#1, #N) 

[0 10 5] J£7<<!V$ 9 2 (# 1 , #N) fi^l* 
^S^5a^fift#t44r#LT^5o Hfot, 02 6 

[0106] 028(0 (B) (w^$^5*JS?^J8(i, 0 
2 6 0»4Wfi»tti:»ltLT. *7^?9 2 (# 1 
XW#2) t*^yf9 0 (#2) tOBBfc2X2* 
^^f^f90 (#3) i: 2o(03t^>r/l-^ 9 2 (ff 3R 

[oio7] ^<DmmMm\z£z>b^ *7>f^9 2 

(#1&^#3) *«*^4r-K««ESixfctt«Bi:. 
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-r/^92 (#iaw#4) 3JS*^^-K««SiXfc* 
#7-<A'* r 9 2 (#2&t/#3) K* 
ttSftfcttlBi:, Jt37^/u^9 2 (#2Rt5#4) a** 
* K«tt3ftfc:Rtt t 5 &x.£ - £ 3»S"C # -5 CO 
T\ 02 8<O (A) fc«S^SJB5*!fc»»C*3»t5«) 
t mi C J; 5 lc*U«ftS«r* g iW^TWcfgfrr £ r t 

[0 10 8] B2 9tt*»WKJ:5*ii«^^A(0« 

10 #g^8 3T367r-f^^^V2 6^*5frt5*J»«»S:tft 

WDM«***»&»tt^— A*»«fcftO*»ttiatt9 

8i:, 5M£^— Ai,iS^v>T3t> r r-f s<xs<>'2 6<D%1 

^ h^T+7^1f 1 0 Oi36SK*t,bnTV^5o tftttJSH 
fcWftiWft^BBi-afflffRtt*^^^ h/u*^* l 0 0t5^ 
b£«SMMB*8 4' ^-iS&jx, i£M*iJ»ig^8 4' 
J:0*iSfS3SB2 2' #»fft5ri:KJ:ot, 

20 7^2 6' tci ^i^8 2^ibn5o ssi<© 

*8 4(^ttl&$ixs 0 

[0 10 9] Itot, *2<Z>«JB8 3"etfta*tLfc*J# 
«fld57 7 v Mc*3 «fc 5*7-f — K^^^M»S:*^r 
y h 3 6JCOt^TfT9 :^st^5 0 gfl 
Kl<?5SB»8 2?5*6«-^*J»«!{b«^ h3 6^ 

aie>;H5 s vm^mmm^t Ltfflv\ *o«i»ft* 
30 [oiio] ^(Dmrnrnm^^^xh. &^&mmmt 

6i:ov^(7)*!ft«»S:7 7y M:t5wi^#5 0 

[0 111103 0tt*»W{-J:**aftv'^7 L AO» 
>f^^/^>2 6^*3*t«*J»««t30S*2<O«S8 3»r*5 

^x&im£tiz><Dnm2 9<Dm$nt&Mmtmzx&% 

V 2 6 ' (£±9 pr**J»*Yfc« v b 3 6 

40 iitrb-cv^a. an^>. »2coiBJH8 3*»&#nraE*j» 

-t<oiB«i«»S:#prK*|#*ft3-=y h 3 6^S 
3pJ#*fta.= y h3 6tC(tSVg{f«S8 6' aSRttfcjft, 

*^*<5v^#^r**J»«fb«4 otfWW-rSwit i 

50 [0 113] ^ »1 COffl^ 8 2Co^TtS2«i 
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m LX&*!m%mmit=L- y b 3 6 S VS 

mm.8 6*fflv>-r#»r^j#^{tS4 c twu, 

3t7r'f^^^>2 6' (-oV>"CWflJ#|R^Sr7 7 y h 

[o i 14] 0 3 uttftWiz i.tt&<o4iiL<nn)&l&ffi 
&mW-r?>tiib<Dmx*>?> 0 wtu*T*OHffi^-Cli x 

@j£fij#^fk8£3 4 fc/B^T^sttKiai^^tti-sfij 

«to«»e>ft3J:5lwLT<^«!^ B^*iJ»^tS3 4 5: 

*i*iS§ 3 8 W^co&ft^teris 0 3 1 \z.m^- 1 0 2 T- 
^£*l5*8M4±:??^1 0 4^$HS4#ttt05F B TC^b 
U»S»£\ flF*l 0 6T*£n5?i?«l*il;::i3^Tli> 
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